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(57) Pecj^epaT: 

HcnonbaoBaHne: o6paooTKa MeTannoB 
AaeneHneM, b MacTHOc™ ycTpoitaTBa m cnoco6bi 
Ana roc^pupoBaHun nwcTOBbix MaTepnanoB, 
KOTOpbie MoryT 6biTb ncnonb30BaHbi b asua- n 
cyAOCTpoeHMM, a TaioKe b npon3BOACTBe 
cTpomenbHbJx KOHCTpyKijuCi. CymHocTb 
M3o6peTeHnq: ycTpoftcTBO Ana M3roToaneHnn 
3nr3aroo6pa3Horo ro<j)pa coAepwm 
e£nKCnpyiounne m c£opMy*omne oneMeHTbi, 
o6*beAHHeHHbie cooTBeTCTBeHHO b 

cfeHKCupyiomMfl m c£opMyK>mMfl y3fibi, pa6omie 

nOBepX HOCTH KOTOpblX Bbino/lHeHbl b bha© 

nwHeflHoro rocfepa m pacnoxio>KeHbi no o6e 
CTOpOHbl OT SarOTOBKH. <J>MKcnpyK>Li4vie u 
c|xDpMyK>mne pa6oHne noBepxHocTM cMeiqeHbi 
Apyr OTHOCMTenbHo Apyra b nnocKocTM 
3aroTOBKM b HanpaaneHnn, nepneHAHicynflpHOM 
HanpaaneHMio noAaMM 3aroTOBKM. OopMyramne 
paooMne noBepXHoc™ cfmiccvipyioiUHx n 

CjXDpMyiOlMMX 3/ieMeHTOB HaKHOHeHbt K 

ropusoHTanbHO^ nnocKocTM Ha yron, 
onpeAen^iOLMMR yron npn sepwHHe 
nnnoo6pa3Hbix jwhwH. OMKCupywiune m 
cpopMymmne 3/ieMeHTbi ysnoB BbinonneHbi c 

BO3MO)KHOCTbH0 B3aMMHOrO 

B03BpaTHo-nocTynaTenbHoro nepeMemeHun b 
BepTHKa/ibHOM ruiocKOCTn, c£opMyK>mnfi ysen 
MMeeT B03MOKHOCTb rinocKo-naparineribHoro 
nepeMemeHwa OTHOCMTenbHo 4)HKcnpyiou^ero 
y3/ia b sepTHKaribHOM onocKoc™, napa/ineribHofi 



HanpaBJieHHio noAann saroTOBKM. npn 
M3roTOBJi6HMn 3wr3aroo6pa3Horo rocfcpa b 
KaMecTBe 3aroTOBKM ncnoribsyioT 

roc£pnpoBaHHbia MaTepnan. d>opMoaaHne 
3nrsaroo6pa3Horo roc£pa BeAyT MeTOAOM rn6KM. 
<DopMyioinMfl y3en coBepujaeT 

nnocKonapanneribHoe nepeMemeHwe 
OTHOcnTe/ibHo cpMKCHpyioinero y3na b 
BepTMKanbHoW nnocKocTn, naparmenbHofl 
HanpasneHMio noAa^n saroTOBKn. flaHHbiw 
cnoco6 o6ecneHHBaeT noBbiujeHne KaMecTBa 
roTOBoro w3AeJina, TaK KaK b npoijecce 

4XDpMOBaHM« MCKTHOHaeTCfl BblTfl>KKa, 5e3 

HapyweHwa cTpyicrypb! wiaTepnana. 3 c. m 2 3. 
n. cfwibi, 15 wi. 
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(54) METHOD FOR MAKING ZIGZAG CORRUGATION (VARIANTS) AND APPARATUS FOR PERFORMING THE 
SAME 



(57) Abstract: 

FIELD: plastic metal working, namely 
apparatuses and methods for corrugating 
sheet materials used in aircraft 
construction, ship building and at making 
building structures. SUBSTANCE: apparatus 
includes fixing and shaping members combined 
respectively in fixing and shaping units 
whose working surfaces in the form of linear 
corrugation are arranged at both sides of 
blank. Fixing and shaping working surfaces 
are shifted one relative to another in plane 
of blank normally relative to blank feed 
direction. Shaping working surfaces of 
fixing and shaping members are inclined 
relative to horizontal plane by angle 
setting value of apex angle of saw-tooth 
lines. Fixing and shaping members of 
respective units are mounted with 
possibility of mutual reciprocation motion 
in vertical plane. Shaping unit may perform 
plane-parallel motion relative to fixing 
unit in vertical plane parallel to blank 
feed direction. Method comprises steps of 



using corrugated material as blank, making 
zigzag corrugation by bending. Shaping unit 
performs plane-parallel motion relative to 
fixing unit in vertical plane parallel to 
blank feed direction. EFFECT: enhanced 
quality of product due to elimination of 
drawing stage that is without distortion of 
material structure. 5 cl, 15 dwg 
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M3o6peTeHne othocmtca k o6pa6oTKe 
MeTaruioB AaaneHMeM, b MacTHocTn k 
ycTpo«CTBaM m cnoco6aM Ann roct>pnpoBaHMn 
nucTOBbix MaTepwanoB, tcoropbie MoryT 6biTb 
ncnorib30BaHbi b aBwa- h cyAOCTpoeHMM, a TaiOKe 

B npOM3BOACTBe CTpOMTenbHbK KOHCTpyKl4HM. 
M3BeCTHO yCTpofiCTBO An* H3rOTOBneHMfl 

3nr3aroo6pa3Horo rocfipa, coaep)Kamee 
B03BpaTHO-nocTynaTe/ibHO nepeMeuiaeMbie no 
ochobbhmk) b HanpaBnaiomMX cfjopMyioLHwe 
oneMeHTbi, pacnono>KeHHbie no o6e dopoHbi ot 
0opMyeMoro MaTepnana [1] 

HeAOCTancaMM AaHHoro ycTpoflCTBa 
HanaioTCfl cno>KHOCTb KOHCTpyiajMM ycTpoflCTBa, 

CHOKHOCTb M BblCOKaR TpyflOeMKOCTb 
MSrOTOBJieHMfl CfcOpMytOlAMX 3/ieMeHTOB, 
CnO)KHOCTb pa60MMX ABM>KeHHft C}X5pMyiOlAMX 

aneMeHTOB, a TaiOKe Heso3MO)KHOCTb 
nsroToaneHnfl 3ur3aroo6pa3Horo rocfepa, 
3nr3aroo6pa3Hbie nnHnn BepaiMH m BnaAMH 
KOToporo npeACTas/iJiioT cooofl jioMaHyjo nnHwo 
c 6onbwofl aMnnviTyAoW. 

HsBecTHO ycTpoflCTBo aha roc&pupoBaHHH 
nucTOBoro MaTepwana, coAepKamee cvicreMy 
BepXHwx m hmkhmx nyaHCOHOB, ycrraHOBneHHbix B 
KOpnyce no ooe dopoHbi ot 3aroTOBKW, m 
MMeK>mne npuBOA b bha© nopiuhtfl [2] 

HeAocTaTKaMM AaHHoro yorpoftcTBa 
aarmfOTCH hm3K3r TOMHOCTb M3roTaBnnBaeMoro 
3nr3aroo6pa3Horo rocppa, TaK KaK H3ru6 
3aroTOBKM BeAeTcn no HeconparaeMbiM 

nOBepXHOCTflM, a TaiOKe H6B03MOXHOCTb 

ncnonb30saHHfl ToncronncTOBbix sarcroBOK. 

H3BecTHO ycTpoflCTBO Ana rocppupoBaHUfl 
nucTOBoro MaTepwana, coAepwamee CHCTeiwy 
BepxHux n HwacHwx nyaHCOHOB, ycTaHOBneHHbix b 
Kopnyce no o6e dopoHbi ot 3aroTOBKw m 
MMetomvix npMBOA b bma© pa3"beMHOM BaKyyMHotf 
KaMepbi [3] 

HeAOCTaricaMM AaHHoro yorpoflCTBa 

f1BJlflK)TC« HH3K3R TOMHOCTb W3rOTaBnHBaeMOrO 

3nr3aroo6pa3Horo roqbpa, TaK KaK H3rn6 
3aroTOBKM BeAeTcn no HeconparaeMbiM 

nOBepXHOCTRM, a TaKJKe HeB03MO)KHOCTb 

ncnonb30BaHM« ToncTormcTOBbix 3aroTOBOK. 

Hakioonee 6nn3KMM k n3o6peTeHMK) 
flarmeTCfl ycTpoflCTBO Ann rocfcpupoBaHMfl 
neHTOMHoro MaTepnana, coAepwamee BorpeMHo 
m B03BpaTHO-nocTynaTenbHO nepeMemaeMbie no 
CTaHnne b HanpaBJiHJomux AepxaTenw co 

CMOHTMpOBaHHblMM B HHX C^pMyHDl^HMM 

oneMeHTaMM c hojkom m <£MKCnpyioiAHMM 
aneMeHTaMM, pacnono>KeHHbiMn no o6e 
ctopohw ot cfropwiyeMoro MaTepnana, 

CHa6?KGHHOG BTOpbIM (fcopwiyiomviM aneMeHTOM c 
hojkom, 3aKpenneHHbiM b Aep>KaTene c APyofi 
CTopoHbi MaTepkiana othoch Ten bHo nepBoro 
4>opMyK)LAero GneweHra [4] 

Cnoco6 paooTbi ycTpoflCTBa BKnioMaeT 
cneAyioinne onepai^nn: noAana neHTOHHOfl 
saroTOBKM b 30Hy rocppupoBaHMfl; 3a>KHM 
saroTOBKM c})MKCMpyK)LAHMM aneMeHTaiviw; 
cfeopMOBaHwe HH>KHero yma 3ur3aroo6pa3Horo 
rocfepa; noflbeM sepxHero qbuKcupyiomero 
oneMeHTa b KpaflHee BepXHee nonoxeHHe; 
noA'beM HMXHero cfewKCHpywunero aneMeHTa c 
3aroTOBKoPi b Kpaftaee BepXHee nonoxeHne c 
OAHoapeMeHHofl noAa^eR 3aroTOBKn Ha 
Be/iHHMHy Luara noAa^M; 3a>KMM 3aroTOBKM b 
KpaftHeM sepXHeM nono>KeHHM; c|3opMOBaHne 
BepXHero yma 3nr3aroo6pa3Horo ro0pa; 
nepeBOA H^wcHero (fcHKCMpyioinero oneMeHTa b 
KpaMHee hvokhs© nonojKeHMe; nepeBOA BepXHero 
dDUKcupytomero aneMeHTa c 3aroTOBKoR b 
KpaftHee HMKHee nonoweHHe c OAHOBpeMeHHoR 
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noAaMefi saroTOBKM na BennHUHy luara noAaMn; 
3a>KMM 3aroTOBKvt b KpaKweM nonoKennn; 
cpopMOBaHne HUXHero yma 3nr3aroo6pa3Horo 
rocppa. 

HeAocTaTKaMM yKa3aHHoro ycTpoflCTBa n 
cnoco6a ero paooTbi sannioTcn cnoKHOCTb 

KOHCTpyKL^HM 4)MKCMpyK)lAl4X H CjXDpMyHDU^WlX 

3/ieweHTOB, COCTOfllAMX M3 6ojibiiJoro 
KoriMHecTBa HOKefl, ooxibujoe KonvmecTBO n 

CAO)KHOCTb paOOMMX ABVDKeHMfl, HeB03MO)KHOCTb 

n3roToaneHMfl KaMecTBeHHoro 3nr3aroo6pa3Horo 
ro0pa, TaK KaK cnoco6 npeAycMaTpuBaeT 
BbiTflKKy MaTepwana saroTOBKki, mto seAeT k 
HapyiueHMK) BHyTpeHHefl CTpyioypbi MaTepwana, 
a TaiOKe orpaHMMeHHOCTb TexHo/iorvmecKvix 

B03MO)KHOCTe^, HeB03M0)KH0CTb M3rOTOBneHH9 

3ur3aroo6pa3Horo ro4)pa ( 3wir3aroo6pa3Hbie 
nnHnn BepujMH n BnaAHH KOToporo 
npeACTaanflioT coooW noMaHyto nMHUK) c 
6oribUJO« aMnnnTyAofl, HeB03Mo>KHocTb 
n3roTOBJieHviR 3nr3aroo6pa3Horo roc|)pa c 
CMMMeTpwHHbiMM ynacTKaMM peribec^ no 
nkinoo6pa3Hb)M jiuhmkm, HeB03MO>KHOCTb 
n3roToaneHMfl 3nr3aroo6pa3Horo rocppa, 
coAepwamero HatcnoHHbie Apyr k Apyry 
sneMeHTbi b BMAe pa3/inMHbix reoMeTpuMecKvix 
cfenryp (napanxienorpaMMOB, Tpanei^nti, 
npflMoyro/ibHMKOB m t.a. ), oa-beA^HeHHwe n 
nonepeMHbie 3kir3aroo6pasHbie p^Abi. 

3aAa^a M3o6peTeHnn ynpou^eHne 

KOHCTpyKUMH yCTpOMCTBa, CHVDKeHMe KOJlMMOCTBa 

m ynpomeHHe ABWKeHuR pa6o'-iMx opraHOB 
ycTDOMCTsa. noBbitueHMe KanecTBa roTOBoro 
usAennH ncwiJOHeHvieM BbiTJwaoi MaTepnaxia 
3aroTOBKM, a TaKKe pacujupeHne 
TexHonorviHecKvix B03MO)KHocTeft: nonBAHK)Tc« 
bo3mojkhocth M3roTOBJieHMfl 3nr3aroo6pa3Horo 
rocppa, 3nr3aroo6pa3Hbie nnHMM BepLUMH n 
BnaAMH KOToporo npeACTaBnnioT co6oPi 
noMaHyio tiuhmio c 6onbiiJO« aMn/iMTyAoK m 
B03M0>KH0CTb M3roTOBneHMfl 3nr3aroo6pa3Horo 
roc£pa c CMMMeTpuMHbiMM ysacTKawiM penbec^a 
no nnnoo6pa3HbiM nnHM^M, coAepJKaLMero 
HaioiOHHbie APyr k APyry 3/ieivieHTbi b bhas 
paannMHbix reoMeTpuMecKvix c|)Mryp 

(napanneAorpaMMOB, TpaneijHfl, 
npRMoyronbHUKOB), o6-beAHHeHHbie b 
nonepeHHbie 3nr3aroo6pa3Hbie pnAbi. 

3aAa^a AocTuraeTcn TeM, mto ycTpo^cTBo 
Ann n3roTOBneHM5i 3nr3aroo6pa3Horo ro0pa 
coAep)KMT ct)MKCnpyiOL4ne m c^opMyioiAne 

3/ieMeHTbl, 06"beAHHeHHbie COOTBeTCTBeHHO b 

4>HKCMpyioiAMW m 4)opMyjoiAnR y3Jibi, m 
MMetoiAne pa6oMne nosepxHocTn, BbinonHeHHbie 
b BHAe nMHef^Horo rocppa h pacnoAO>KeHHue no 
o6e ctodohw ot saroTOBKH, npvmeM 
cfMKCkipyioujMe n c^opMyioLAne paoonne 
noBepxHocTH cMemeHbi Apyr OTHOcnTenbHO 
Apyra b nnocKOCTM 3aroTOBKM b HanpaaneHMM, 
nepneHAMKy/inpHOM HanpaaneHwo noAann 
3aroTOBKM, Ha Benn^viHy, paBHofl noriOBMHe 
ujara nnHeiiHoro ro0pa, a 0opMytomne pa6oHne 
noBepxHOCTM cpuKCupyjoiAnx n cpopMyioiAMx 

3/lGMeHTOB HaiOIOHeHbl K rOpU30HTaJlbHOfl 

nnocKOCTM Ha yroA, onpeAeAflK)U4Mfl yron npH 
BepiuuHe nnnoo6pa3Hbix jiuhmm. OnKCMpyK)LAne 
n ($)opMyK)u^ne oneMeHTbi y3AOB BbinonHeHu c 

B03MO>KHOCTbK} B3aHMHOrO 

B03BpaTHo-nocTynaTejibHoro nepeMemeHua b 
BepTMKaribHofi nnocKOCTM, cf)opMyK)inwPi y3en 
MMeeT B03M0)KH0CTb nnocKO-napanAenbHoro 
nepeMeu^eHUfl OTHOCHTenbHO o>nKCVipyioinero 
y3/ia b BepTMKanbHOM n/iocKOcrn, napajmenbHow 
HanpaBJieHMK) noAaMn saroTOBKM, a caMW 
cpuKCMpywiAne n c}x)pMyK)iune aneMeHTw 
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BbinOJlHeHbl MOHOflHTHblMM. 

(lo cnoco6y paooTu ycTpoflcTaa, 
Btcn tona touje My onepai^nn noAaMM aaroTOBicvi b 
30Hy rocfcpkipoBaHkm Ha BennHnwy ujara noAann, 

3a>KMMa 3arOTOBKVI MeJKAY Cf)MKCHpyiOmMMkl 
nOBepXHOCTflMM C|)HKCMpyK)imiX M 0OpMyK>l^MX 
3/ieMeHTOB H 0OpMOBaHM«, B KaM6CTB6 

3aroTOBKM ncnojib3y»OT nMHeflHbifl rocfcp, a 
cpopMOBaHne 3Mr3aroo6pa3Horo rocfcpa Be^yT 
motoaom conpraceHHofi rvi6Kvi, 6es BbiTJUKKvi, Arm 
nero (fcopMyiomvifl y3en coBeptiiaeT 
nnocKonapannenbHoe nepeMemeHne 
OTHOCMTenbHO cJJMKcupyioinero yana b 
BepTnicajibHO^ rtnocKoc™, napannenbHofl 
HanpaBneHMK) noAanu 3aroTOBKM. TpaeiaopMH 
nnocKo-napa/inenbHoro nepeMeu^eHna 
cfcopMyiomero y3/ia ot h ocMTen bHo 

cjwKCMpyiomero ysna neaoiT BHyTpM KpyroBoro 
ceiaopa c paAHycoM R t onpeAenaeMbiM no 
4>opMyjie 



f JoospJ ^ oos^oos@J 

rfxe R paAMyc KpyroBoro ceiaopa; 
h BbicoTa nnHeMHoro rcxfcpa; 
y yron HaKnoHa 6okobo& oreHKM nuHetfHoro 
rcx£pa; 

P war 3Mraaroo6pa3Horo rocfcpa; 

Q yron HaKnoHa ooKOBoro pe6pa 
3nr3aroo6pa3Hbix jimhmCi, 

a neHTparibHbifl yron KOTOporo paseH ymy, 
AononHaK>meMy yron npn BepiukiHe 
nnnoo6pa3Hbix pmhhm ao pa3BepHyToro yrna. 

npeAnaraeMoe ycrpoftcTBO n cnoco6 ero 
pa6oTbi no3BonflioT M3roTaB/iMBaTb 
3nr3aroo6pa3HbiW rocfep c 6onbiuofl aMnriMTyAoft 
3Mr3aroo6pa3Hbix jimhui^ no BepwkiHaw u 
BnaAHHaM 3nr3aroo6pa3Horo rocfrpa, a TaioKe 
3nr3aroo6pa3HbiC^ rocfcp c 

3epKanbHo-cnMMeTpMMHbiMM ynacTKaMM 
penbe<£a no nnxioo6pa3HbiM nMHMHM, Ana wero 
nMHe«Hbi« rocfcp c onfcopMOBaHHbiMM yqacTKaMn 
3nr3aroo6pa3Horo rocjjpa pa3BOpaHMBaiOT Ha 
180° b ropn30HTanbHoW nnocKOCTM n cfcopMyioT 
Ha BbiCTynax m BnaAkinax penbecfca ocTaBiuetfcfl 
nacTM nHHefiHoro rocJ>pa cooTBeTCTBeHHo 
BnaAUHbi ki BbiCTynbi penbecfca, CMMMeTpkNHbie 
paHee oTcfcopMOBaHHbiM, nonynaa rocpp c 
cuMMeTpuMHbiMM yMacTKawin penbecfca no 
nnnoo6pa3HbiM nnHM«M. 

Ha cfw. 1 ki 2 M3o6pa)KeHbi BkiAbi 
nonynaeMbix 3nr3aroo6pa3Hbix roc|)poB; Ha (pur. 
3 npoAoribHoe oeMeHne yorpoklcTBa b MOMeHT 
32DKMMa saroTOBKM; Ha <pwr. 4 bma Ha 

yCTpOMCTBO CO CTOpOHbl nOABHM 3arOTOBKVi; na 

<frnr. 5 bma Ha ycrpoklcTBO c6oKy; Ha 0m r. 6 
KpyroBoPi ceKTop, BHyTpM KOToporo newaT see 

BOSMOJKHbie TpaeKTOpMH ABMWeHMfl 

0opiviyiomero yana OTHocMTenbHo 

0nKcnpyiou4ero ysna; Ha (Jwr. 7 <£opMa 
noBepXHOCTeiH cfcMKCMpyioinMx m cfcopwiyiomux 
oneMeHTOB; Ha cfcMr. 8 cxeMa pacnonoxeHMfl 
4)MKCMpyioinero m c^opMyiomero y3/ioB 
OTHocnTenbHO Apyr Apyra, Ha <J>w\ 9-13 
nocneAOBaTeribHOCTb ABH)KeHHk1 4)HKcnpyiOLMHx 
n c^opMyiomux aneMeHTOB, Ha c^nr. 14 m 15 
cxeMbi nonyneHkifl pa3Hbix bhaob 
3tir3aroo6pa3Hbix roc^poB. 

Ha 0nr. 1 15 noiosaHO cneAytomee: 1 
onewieHTbi 3nr3aroo6pa3Horo rcxppa b 0opMe 
napannenorpaMMa; 2 3/ieMeHTbj 

3nr3aroo6pa3Horo roc^pa b 0opMe 
np«MoyroribHHKa; 3 3nr3aroo6pa3Hbie nMHMM 
BepaiHH 3nr3aroo6pa3Horo rocfipa; 4 
3ur3aroo6pa3Hbie nnHnn BnaAMH 
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3kir3aroo6pa3Horo roeppa; 5 nvmoo6pa3Hbie 
nkiHkiki 3nr3aroo6pa3Horo rocfrpa; 6 3JieM6HTbi 
3nr3arooGpa3Horo rocjjpa b 0opMe Tpanei^kivi; 7 
saroTOBKa; 8 ocHOBaHne; 9 ookobmhs; 10 
HenoABkDKHwfl c^MKCupyiomvikl aneMeHT; 11 
noABkUKHbikl cfc>uKcupyioinna oneMeHT; 12 
HenoABkWKHbi^ ct)opMyioinvirt 3/ieMeHT; 13 
noABMKHbiA (}x)pMyiOLAkiw1 oneweHT; 14 
nepeAHflfl nnma, 15 3aAH«fl nnwTa; 16 
HanpasnflioiAvie ko/iohkm Ha cfcvuccvipyiomeM 
y3ne; 17 rMAPOUWinHAPbi npMBOAa noABH>KHoro 
4)MKcnpyioiAero anewieHTa; 18 u^eica 19 
HanpaBJiHK>mne kohohkvi Ha 4>opMy>oii^eM ysne; 
20 BepxHnn nnnTa; 21 ruApounnnHApbi npkiBOAa 
noABkUKHoro c|>opMy>oi^ero aneMeHTa; 22 
HanpaBn^MDi^kie na3bi; 23 nanbL^bi; 24 
rkiAPOUkinkiHAPbi npusoAa 0opMyKDLL\ero y3na; 
25 ajieMeHTbi ynacTKa nnHeklHoro roc|)pa b 
0opMe npflMoyronbHkiica; 26 aneMeHTbi ynacTKa 
nnHe^Horo roipa b 4xDpMe napa/inenorpaMMa; 
A aMnnkiTyAa 3nr3aroo6pa3Hbtx nkiHkiM BepuunH m 
BnaAHH 3kir3aroo6pa3Horo roc|)pa; P iuar 
3nr3aroo6pa3Horo roct>pa; a yrxxn npn sepiuHHe 
nmioo6pa3Hbix nnHkikl; R - MkiHUManbHbifi 
paAkiyc KpyroBoro ceiaopa; h BbicoTa nkiHe^Horo 
rocfipa; g yron HaicnoHa ooKoaokl CTeHKM 
nnHeiiHoro roc|)pa; Q-yron HaxnoHa ooKOBoro 
pe6pa 3nr3aroo6pa3Hbix nkiHUkl 

3nr3aroo6pa3Horo ro($pa; a cfrkiKCMpyiomne 
noBepxHocTH pa6oHnx sneMeHTOB 10 13; b 
0opMyioLAkie noBepXHOCTki pa6onkix aneMeHTOB 
10 - 13; L mar nnHeklHoro ro<|)pa; k eenuMMHa 
CMeu^eHkifl c|)HKCkipyiou4MX paooHHX 
noBepXHOcTekl OTHOCMTenbHO 0opMyioiAkix 
noBepXHOCT@M oneMeHTOB 10 m 13; cd nnocKocTb 
BnaAHH pejibect^a 4)kiKCkipyioi^eki noBepXHOCTki 
HenoABkDKHoro cfx^pMyiOLAero oneMeHTa 12; ef 
nnocKOCTb snaAHH penbec})a cJ)kiKCktpyioiAe« 
noBepXHOCTki HenoABUKHoro cJ)kiKCkipyioii;ero 
sneiweHTa 10; g] nnocKOCTb BnaAHH penbecpa 
cJxDpMyioLuekl noBepXHOCTki cfcopiwyiomux 
snewieHTOB 12 m 13; mn nnocKOCTb BbiCTynoB 
peribecfja c|3opMyioLi^ek1 noBepXHOCTki 
cf)HKCkipyioiAHX sneMeHTOB 10 n 11; n 
HanpaBneHMe noAaMM 3aroTOBKki. 

Ha cfcktr. 1 n3o6pa>KeH 3nr3aroo6pa3Hbik1 
roepp, coAepxaiAnW b CBoeM cocTaBe 
HaicnoHHbie Apyr k Apyry nnacTMHbi & cfcoprvie 
napannenorpaMMa 1 n npflMoyronbHuica 2, 
o6-beAMHeHHbje b nonepeMHbie 3nr3aroo6pa3Hbie 
pflAbi. AMnnkiTyAa 3nr3aroo6pa3Hbix nkiHUkl 
BepwuH 3 n BnaAkiH 4 3nr3aroo6pa3Horo roc|)pa 
paBHa BenkiHkiHe A, mar 3ur3aroo6pa3Horo 
rocJ)pa paBeH P. Yron npn BepaikiHe 
nnnoo6pa3Hbix nviHMM 5 paseH a. 

Ha cpur. 2 M3o6pa>KeH peBepckiBHbiA 
3kir3aroo6pa3Hbi£H roc^p. coAepacamkifi b CBoeM 
cocTaBe HaicnoHHbie Apyr k Apyry nnacTUHbi b 
cfeopMe napannenorpaMMa 1 , np«MoyronbHkiKa 2 
ki Tpanequki 6, o6-beAHHeHHbie b nonepeMHbie 
3kir3aroo6pa3Hbie p^Abi. OcooeHHOCTbK) 3Toro 
BHAa 3kir3aroo6pa3Horo roc^pa nsnfleTCfl to, hto 
oh coAep^MT ynacTKM penbeefca, cuMMeTpkiHHbie 
OTHOCkiTenbHO BepTkiKa/ibHOkl nnocKocTn, 
nepneHAkiKynapHofl ropkisoHTanbHbJM ynacTKaM 
nnnco6pa3Hbix nMHHM 5. 

YcTpoflcTBO Ana ki3roTOBneHnn 
3kir3aroo6pa3Horo rocfcpa coctomt (c}3nr. 3 -5) 
ki3 ocHOBaHkin 8 n ycTaHoaneHHbtx Ha HeM 
6oKOBkiH 9, CBH3aHHbix MewAy coooA nepeAHeP 
14 m 3aAHeki 15 nnviTaMki. 

HenoABHKHbikl 10 n noABki>KHbiki 11 
c^kiKCHpyiOL4H« sneMeHTbi npeACTasnnioT co6o« 
MOHO/inTHbie Aeranki. Ohm o6-beAMHeHbi 
ocHOBaHkieM 8, 6oKOBMHaMM 9, HanpaBnntoiAkiMM 



o 

o 

CM 
O 

o 



KonoHKaMM 16, nepeAHefl ruiMTofl 14 m 
rviApoi4M/ikiHApaMvi npuBOAa noABvuKHoro 
4)nKcnpyK)u^ero sneMeHTa 17 b ejXAHbift 

(feHKCHDOBaHHblfl y3e/l T8KMM 06pa3OM, HTO 

noABvwHwft cfeMKCMpytomvia oneMeHT 11 MMeeT 

B03MO)KHOCTb BO3BpaTHOnOCTynaT0JlbHOrO 

nepeMeu^eHUfl b BepTwcanbHOfi ruiocKOCTM no 
HanpaannioiuMM KonoHicaM 16 oTHOCMTenbHo 
HenoABWKHoro cfeMKCupyiomero sneMeHTa 10 b 
Kpa&Hee BepxHee m HWKHee nonoxeHua, a 
ycvmne nepeMemeHMfl co3AaeTCfl 
rviApoL^nnnHApawn npuBO/ja noAB^KHoro 
4>MKCnpyK)inero sneMeHTa 17, ycTaHOB/ieHHbJMM 
Ha nepeAHeft nnvae 14. 

HenoABWKHbift 12 m noABWKHbifl 13 
c$x)pMyK>Lnne aneMeHTbi npeACTaanaioT cocofl 
MOHO/iMTHbie A©Tann. Ohm o&beAMHeHbi co 
meKaMn 18, HanpaanHKDinnMM KonoHKaMn 19, 
BepxHefl nnnTofl 20 m rnApounnMHApaMM 
npMBOfla noABMWHoro cfcopMyiomero sneMeHTa 
21 b eAUHbifi cfcopMyioiHHii y3en t3khm o6pa30M, 
hto noABMXHbiii c^opMyjoiAMM sneMBHT 13 MMeeT 
B03MO>KHOCTb B03BpaTHo-nocTynaTenbHoro 
nepeMemeHUfl b BepTwcanbHofi rinocKOCTbK) no 
HanpaannioinnM KonoHxaM 19 oth ocm Ten b h o 
HenoABiDKHoro cpopMyiomero sneMeHTa 12 b 
KpafiHee BepxHee n HMWHee nonoaceHkm, a 
ycunue nepeMemeHkia cosAaeTca 
rvtAPOMnriMHApaMM npMBOAa noABWKHoro 
<£opMyiomero sneMeHTa 21, ycTaHoaneHHbiMM 
Ha BepxHeti nriMTe 20. 

cDopMyjomwfl y3en ycTaHoaneH MeKAy 
GoKOBMHaMU 9 T3KMM o6pa30M, hto MMeeT 
BO3Mo>KH0CTb nnocKo-napannenbHoro 
nepeMeu^eHMfl no TpaeKTopnn, onpeAenneMOfl 
HanpaanfltoujviMki na3aMM 22, Ha nanbqax 23, 
ycTaHOB/ieHHbix Ha meicax 18, b KpaflHee 
BepxHee m HwacHee nonoweHkm, a ycwnne 
nepeMeLneHUfl cx>3AaeTCH ruApoi^nnnHApaMM 
npMBOfla cpopMyioiAero y3na 24, 
ycTaHOBneHHbiwiu Ha 3aAHen nnnTe 15. 

OopMywi^nvi ysen coBepwaeT 

nnocKO-napanneribHoe nepeMemeHkie 
OTHOcnTenbHO cfcnKcnpyiomero y3na b 
BepTMKanbHof^ nnocKOc™, napannenbHOfi 
HanpaaneHMK) noAann 3aroTOBKW. Bee 
B03Mo>KHbie Tpaeiaopww nnocKo-napannenbHoro 
nepeMeii^eHMw cfcopMyiomero ysna 
OTHOcmenbHo 4>MKCnpyioinero y3/ia newaT 
BHyTpn KpyroBoro ceiaopa c MUHMMaribHbiM 
paAnycoM R (<£nr. 6), onpeAenaeMbiM no 
0opMyne 

" = /(^?) *( P * csycosj 
rAe R paAnyc KpyroBoro ceiaopa; 
h Bbicora nMHefiHoro rocfrpa; 
y yron HaxnoHa 6okobo& creHKw riMHeRHoro 
rocjjpa; 

P war 3nr3aroo6pa3Horo rocfcpa; 

Q yrori HaKnoHa ©OKOBoro pe6pa 
3nr3aroo6pa3Hbix hhhhm, 

a MeHTpanbHbiR yron KOToporo paBeH ymy, 
AonoriHflJoiAeMy yron npn BepiuuHe 
nnnoo6pa3Hbix nnHMvi a ao passepHyToro yrna. 
OopMyna, c noMotubK) Kcropofl onpeAenneTca 
MMHUManbHbiCi paAnyc R KpyroBoro ceiaopa, 
nonyMeHa b pe3ynbTaTe aHa/iM3a 
reoMeTpuMecKnx xapaiaepucTMK McxoAnoro 
nwHeflHoro roc£pa n nonynaeMoro us Hero 
3nr3aroo6pa3Horo rcxppa. Ha cpvir. 6 n3o6pa>KeH 
yMacTOK nnHe^Horo ro4)pa 7 AfiHHOfi P, H3 
KOToporo cf)opMyjOT ynacTOK 3nr3aroo6pa3Horo 
rocJ)pa. BbicoTa JiMHeftHoro rocfcpa paBHa h, yron 
HaicnoHa 6okoboA cteHKn paBeH g. yron HaxnoHa 



6oKOBoro pe6pa 3nr3aroo6pa3Hbix /imhmCI 
BepLUMH 3 m BnaAHH 4 3nr3aroo6pa3Horo ro0pa 
paseH Q. 

Ha $ur. 7 n3o6pa>KeHa 0opMa paooMux 
noBepxHOCTefl HenoABWKHoro c^nKCMpyiomero 

5 sneMeHTa 10, noABUKHoro <J)HKCvipyioiMero 
snewieHTa 11, HenoABVUKHoro 4>opMyK)iMero 
3/ieMeHTa 12, noABMKHoro (fcopwiyiomero 
3JieM6HTa 13. OviKcvipytoiuMe paooMMe 
noBepXHOCTM a paobnux 3/ieMeHTOB 10 13 m 

10 0opMytoiAne paooMMe noBepxHocm b paooMux 
aneMBHTOB 10 13 BbtnormeHbt b bmab /iHHeiiHoro 
roc^pa, npMweM c^MKcupyidAne paoonne 
noaepxHOCTM 3iieMeHTOB 10 h 13 BbtnonHeHbi co 

CMemeHMBM OTHOCMTenbHO CjX3pMyK)ll^HX 

pacoMux nosepxHOCTeW stmx >Ke sneMeHTOB b 

15 HanpaBneHMM, nepneHAviKynnpHOM 

HanpaBneHMio noAann 3aroTOBKn. Be/innnHa 
cMeiAeHM« k paBHa nonoBMHe wara nnHef^Horo 
roc|)pa L(k L/2). B to we Bpeivm, 4>nKCnpyioiMne \a 
cfopMywiUHe paoonne noBepXHOCTM sneMeHTOB 
11 h 12 He nMe»oT TaKoro cMemeHMn, a 

20 nonepe^Hoe ceMeHne nx 4>nKcnpyK)ii4nx 
noBepXHOCTevi flanseTCfl sepKanbHbiM 
OTpaxennewi nonepeMHoro ceMeHun 
4>opMyioiAvix noaepxHocreM stux we aneMeHTOB. 

Ha cfcur. 8 M3o6paxeHa cxewia 
pacno/iO)KeHMfl cfcHKCwpyioinero n ^opMyioi^ero 

25 ysnoB APyr oTHOCMTenbHO Apyra b momcht 
3awnMa saroTOBKM (bha c6oKy). B stot MOMeHT 
nnocKOCTb BnaAMH pe/ibecpa cfiuKcupyiometf 
noBepXHOCTM HenoABMxo-ioro ct)opMyioLuero 
3/ieMeHTa cd n nnocKOCTb BnaAHH peribec^a 

30 0nKcnpyioLnefl noBepXHOCTM HenoABWKHoro 
4x3pMyKDii|ero sneMeHTa ef coBnaAaioT, a 
nnocKOCTb BnaAHH penbect)a c^opMyioiAeft 
noBepxHOCTn cjDopMyioiUMX sneivieHTOB gj m 
nnocKOCTb BbicTynoB penbecfra 4)opMy»oiAe« 
noBepXHOCTM c^MKCMpyraii^nx sneMeHTOB mn 

35 napannenbHbi. Bo BpeM« paooMero xoAa, KorAa 
0opMyjomn« ysen nepeMemaeTca M3 Kpai^Hero 
sepxHero nojioweHnfl b Kpa^Hee HH)KHee 
nonoweHne ao no/iHoro CMbiKaHM« cpopMyioiMeft 

nOBepXHOCTbtO C 4)MKCMpyK)LAMM ysriOM, 

nnocKOCTM gj m mn napannenbHbi, TaK ksk 

40 ABHweHue c^opMyiou^ero ysna OTHocnTenbHO 
4)HKCMpyioLuero ysna nnocKo-napannenbHoe. B 
MOMeHT CMblKaHMW <#opMyioinnx noBepxHOCTeft 
cpuKcupyioii^ero n ct>opMyioLnero ysnoB 
nnocKOCTM gj m mn coBnaAaioT. 

ycrpoficTBo pa6oTaeT cneAyioiMMM o6pa30M. 

45 3aroTOBKa 7 noAaeTcn no erpenKe n b 30Hy 
ro<t)pMpOBaHMP (cjwr. 9). OopMyioinnR y3en 
HaxoA^TCfl b KpaftHeM BepxHeM nonoweHnn n 
yAepKMBaeTCH TaM ruApoqunMHApaMM npkiBOAa 
0opMyK)inero ysjia 24 (ycnoBHO He noKa3aHbi). 

50 riOABUJKHbift cpuKcupyioLUMfl sneMeHT 11 M 
noABM>KHbiA cpopMyioi^M^ sneMeHT 13 
HaxoAflTca b KpaflHeM hudkhcm nonoweHtiki n 
3a>KMMaioT ysacTOK 3aroTOBKM 7, paBHbiti no 
AnuHe ujary 3nr3aroo6pa3Horo roeppa P. Ycunne 
3a>KHMa co3AaeTc» rnApoi\nriMHApaMn npkiBOAa 

55 noABM>KHoro 0MKCnpyioiMero sneMeHTa 17 m 
noABM)KHoro c|)opMyioinero sneMeHTa 21 
(ycnoBHO He noKa3aHbi). 

(locne 3Toro 4x3pMyioiMM« y3en 
nepeMeu^aiOT b Kpa^Hee HM)KHee nonoxeHne. 
nnocKo-napannenbHoe nepeMemeHne 

60 cJxjpMyioiAero ysna HanpaBneHO Ha 
<t>opMOBaHne Ha Bbicrynax vt BnaflUHax penbe0a 
yMacTKa nnHe^Horo ro0pa 7, paBHoro no AnuHe 
ujary 3nr3aroo6pa3Horo roeppa P, 
cooTBeTCTBeHHO snaAHH m BbicTynoB penbecf>a 
3nr3aroo6pa3Horo rocj)pa. TaKoe 4)opMosaHne 
CTaHOBMTcs B03M0)KHbiM 6naroAaps TOMy, MTO 
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c£uKcwpyK3mne u c^opMyjomwe noeepXHOCTM 
3D6M6HT0B 10 vi 13 CMeujeHbi APyr 
OTHocviTenbHO flpyra b ropn30HTanbHofl 
nnocKOCTM 8 HanpaaneHnn, nepneHAwcynnpHOM 
HanpaeneHMK) noflaMM 3aroTOBKn, Ha BenwMMHy 
k, pasHofl nonoBUHe tuara nviHefiHoro roc£pa L. 
ycunne nepeMemeHMw cfcopMyioinero yana w 
ycunue c$x>pMoo6pa3oaaHM5i coaAaeTca 
rnApoi4n/iMHApaMH npuBOAa qbopMyiomero y3na 
24, a TpaeKTopMto ABHxeHMH qbopMyiotnero yana 
onpeflejiflioT Hanpaanniou;ne naaw 22, 
Bbino/iHeHHbie b 6oKOBMHax 9. 

Ha <pnr. 10 M3o6pa>KeHO nonoweHMe. KorAa 
qbopMyiomufl yaen HaxoAUTca b Kpa&HeM 

HM2KH6M nOJlOKeHklM, 0HKCMpyK)ll^Me 

noBepxHOCTM 4)MKcnpyioiUMX aneMeHTOB 10, 11 m 
cfxDpMy»omnx aneMeHTOB 12, 13 coMKHyTbi, a 
npouecc qtopMOBaHwa ynacTKa penbeo>a 
3nr3aroo6pa3Horo rocfcpa 3aKOHHeH, t. e. Ha 
BbicTynax m enaAMHax penbe<£a ynacTKa 
jiHHetfHoro roo>pa oTcpopMOBann 

coot BeTd BeH ho BnaAHHbi m BbicTynw pe/ibe0a 
3ur3aroo6pa3Horo rocfepa m nonynvmu npn stom 
3kir3aroo6pa3Hbie huhhh sepiuuH w BnaAMH 
3nr3aroo6pa3Horo rocfcpa. 

DpH AOCTH)KeHHH CfcOpMyiOlMHM y3TIOM 

KpaMHero HWKHero nono>KeHMn noABn>KHbie 
cj)HKcnpyiomnfl 1 1 m cfcopMyK>mnB 1 3 aneMeHTbi 
nepeBOA«T b KpaflHee BepxHee nonoaceHvie n 
yAep>KMBaK)T hx b KpaPiHeM sepxHeM nonoweHi/iu 
Ana Toro, HTo6bi ocBo6oAHTb 3aroTOBKy 7 ot 
3a>KMMa m noAaTb ee Ha BenMHMHy mara noASMM 
(qbur. 11). ycvuine nepeMeii^eHMfl noABHWHbix 
GnewieHTOB 11 n 13 n ycunne, yAepjKMBaioLi^ee 
mx b KpafiHeM BepXHevi nonoweHHH co3AaeTca 
ruApoumiHHApaMH npMBOAa 17 m 21. 

noAaHy 3arcroBKn 7 Ha BennnnHy mara 
noAa^n ocyiAecTanpjoT MexaHM3M0M noAanvi, 
KOTOpblM yCJlOBHO H© noKa38H ($nr. 12). 

Docne OToro G^opMyK>Lnnfi y3en 
nepeMeiAaioT b Kpattoee BepxHee nonoweHi/ie. 
ycunwe nepeMeu4eHHfl qbopMyjoujero yana b 
Kpa^Hee BepxHee nonoweHvie. ycunne 
nepeMeiAeHun cfc>opMyiomero y3na b KpatfHee 
BepxHee nono)KeHne h ycunHe, yAepaoiBaiotAee 
ero b 3tom nono>KeHnn coaAaeTCH 
iviAPOMnnnHApaMM npMBOAa cfcopMyjomero y3na, 
a TpaeKTopmi nepeMemeHHH cfcopwiyKnuero ysna 
OTHocMTeribHo qbnKcnpyioLnero yana 
onpeAenaeTCfl HanpaanaioiAMMH na3aMn 22, 

BbinonHGHHblMM B 60KOBHH3X 9. 

Ha 4>nr. 13 M3o6pa>KeHO nono>KeHMe, KorAa 
noABMKHbie 4)wccnpyioi]4M& 11 n 4>opMyK>mnvi 13 
aneMeHTbi HaxoAflTCH b KpaPiHeM BepxHeM 
nonoweHHM. a cpopMyioiAMfl y3en nepeMemeH b 
KpanHee BepxHee nono)KeHne. 

flO AOCTM>KeHMH <£opMyK)mnM y3noM 
KpaflHero sepxHero nonoweHHa ocymecTanflJOT 
nepeMemeHne noABM>KHbix 4)HKCMpyiomero 1 1 m 
0opMyK5Luero 13 aneMeHTOB b KpaJiHee BepxHee 
nono>KeHMe ppn 3axnMa 3aroTOBKM 7. ycunHe 
nepeMemeHH* noAB^>KHbix aneMeHTos b 
Kpa^Hee HMXHee nono)KeHMe h ycunne 3axnMa 
saroTOBKM co3AaeTcn rnApoL^nnnHApaMM 
npuBOAa noABMXHoro cf)MKCHpyiOLi;ero m 
noABkUKHoro c^opiviyioLL^ero sneMeHTOB 

COOTBeTCTBeHHO. SneMeHTU 0HKCHpyiOl^MX M 

cJxDpMyioiMMX y3noB 10, 11, 12 m 13 saHHMaiOT 
nonojKeHne, M3o6pa>KeHHoe Ha c£nr. 9. Ha gtom 
paooHMA i^MKn 3aKaHHMBaeTCfl. B AanbHefiiueM 
pa6oMMM nw<n noBTopneTcn. 

Ha 0nr. 14 n3o6paa<eHa 

nocneAOBaienbHocTb M3roTOBneHHR 
3nr3aroo6pa3Horo rcxppa 7 MHoroxpaTHbiM 
noBTopeHMeM paoonero i^MKna. y^acTOK 
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nuHeftHoro ro$pa 7, paBHufi no AnuHe ujary 
3nr3aroo6pa3Horo rocfipa P, 3a)KMMaK)T we>KAy 
cpuKcupyKDi^nM w (^opMyiou^MM y3naMM. nocne 
nero c^opMyK>T Ha BbicTynax n BnaA^nax 
penbecjia aaxaToro ynacTKa nnHe^Horo roc$)pa 

COOTBeTCTBeHHO BnaAMHbl VI BblCTynb) 

3nr3aroo6pa3Horo rocfcpa c o6pa30BaHneM 
3nr3aroo6pa3Hbix nnHurt BepwviHe 3 n BnaA^H 4 
3ur3aroo6pa3Horo roc|)pa. B npouecce 
qbopMOBaHUH aneMeHTbi ynacTio nnHe^Horo 
ro0pa b $opMe np^MoyronbHMKOB 25 
noBOpannBajoTcn na yron a npn sepujMHe 
nnnoo6pa3Hbix jimhuR, a aneMeHTbi ynacTKa 
nMHe^Horo ro$pa b 0opMe napannenorpaMMa 
26 noBopaMMBaiOTCfl TaKMM o6pa30M, mto 0opMa 
nonepeHHoro ceneHMn OTcf)opMOBaHHoro ynacTKa 
npeACTaanneT co6o^ sepKanbnoe oTpa>KeHne 
nonepeHHoro ceneHMfl ncxoAHoro nnHe^Horo 
ro0pa. 

Ha o>nr. 15 M3o6pa>KeHa 

nocneAosaTenbHocTb M3roTOBneHvm 
peBepcviBHoro 3nr3aroo6pa3Horo roqbpa M3 
nnHe^Horo ro0pa 7. Ha nepBOM 3Tane Ha 
BbicTynax m BnaAHHax ynacTKa penbe<4)a 
nHHe&Horo ro0pa AnnHoft P q^opiwyjOT 
COOTBeTCTBeHHO BnaAUHbJ m BbiCTynbi penbec|>a 
3nr3aroo6pa3Horo roqt)pa. Ha BTOpowi 3Tane, 
pa3BepHyB 3aroTOBKy Ha 180° b 
ropHSOHTanbHofi nnocKOCTn, Ha BbicTynax n 
BnaAUHax ocTaBLunxc^ ynacTKOB penbec^a 
nnHev^Horo rocfcpa 0>opMyK)T COOTBeTCTBeHHO 
BnaAMHbi m BbiCTynbi 3nr3aroo6pa3Horo roc|)pa, 

CUMMeTpUHHO paHee OTCfcopMOBaHHblX y^aCTKOB 

no nnnoo6pa3HbiM nviHMflM. 

OnucaHHoe ycTpoftcTBO aha MsroToaneHUfl 
3nr3aroo6pa3Horo roc£pa m cnoco6 pa6oTbi 
no3BonnvoT n3roTaBnnBaTb 3nr3aroo6pa3Hbie 
ro4>pbi MeTOAOM conp««eHHo« rn6KM. 3to 
noBbiujaeT KanecTBO roTOBoro usAenun, TaK KaK 
npot^ecc 4»pMOBaHn« seAyT TonbKO rn6Kovl, 
ncKriKJHaq BbiTA>KKy, 6e3 HapyiueHun BHyTpeHHen 
CTpyKTypbi MaTepnana no nnocKWM rpaHHM 
3nr3aroo6pasHoro ro0pa, mto He cHvwKaeT 
MexaHnnecKnx xapaKTepMCTMK. npocTOTa 
KOHCTpyKi^Mn ycTpo^cTBa An« M3rOTOBneHMfl 
3nr3aroo6pa3Horo roct)pa cymecTBeHHo cHn>KaeT 
MeTannoewiKOCTb o6opyAOBaHHH, a HH3Kan 
SHeproeMKocTb ycTpo^CTBa CHi/iwaeT 
3Hepro3aTpaTbi npon3BOACTBa. 

<t>opMyna M3o6peTeHM«: 

1. Cnoco6 nsroToaneHHfl 3nr3aroo6pa3Horo 
roc^pa, npw kotopom 3aroTOBKy noAaiOT b 
pa6onyK3 30Hy, 3a>KMMaK)T b 4)MKCnpyK3iMeM y3ne 
m 4»pMyvoT b ctJopMytoiAeiw yane, 
OTnuHawi^nvlcji TeM, mto b KanecTBe mcxoaho^ 
3aroTOBKM ncnonbsyioT ro0pMpoBaHHbi« 
MaTepuan, qbopMHpoBaHkie 3nr3aroo6pa3Horo 
roc()pa ocyiAecTBnwioT nocneAOBaTenbHO Ha 
npouDKeHnn Bce^ AnviHbi mcxoahoR 3aroTOBKvt 
MeTOAOM rvi6KM nyTeM nnocKonapannenbHoro 
nepeMeiAeHMfl cpopMytomero yana 
OTHOCMTenbHO cfcuKCMpyiomero y3na Ha ynacTKax 
mcxoahov! saroTOBKM, paBHbix no AnuHe tuara 
3nr3aroo6pa3Horo rocppa, ao nonyneHMfl Ha 
BbicTynax n BnaA^Hax hcxoahoW saroTOBKn 

COOTBeTCTBeHHO BfiaA^H M BblCTynOB 

OT(J)opMOBaHHoro ro45pa c o6pa30BaHneM nnHMM 
ManoMa no BepniMHaM BbiCTynoB n snaAHH, npu 
3TOM 4>opMa nonepeHHoro ceMeHMfl 
oTqbopMOBaHHoro ynacTKa 3nr3aroo6pa3Horo 
ro<t>pa MAeHTMMHa $opMe nonepeHHoro ceneHMR 
3i4r3aroo6pa3Horo ro0pa hcxoahom 3aroTOBKvi. 

2. Cnoco© no n.1, oTnuHajomn^cfl TeM, hto 
TpaeKTOpup nnocKonapannenbHoro 
nepeMeiMeHUfl qtopMyraiAero y3na 



OTHocviTenbHo (fcmccMpyiomero ysna pasMeujeHa 
BHyTpn KpyroBono ceKTopa c paAuycoM R, 
onpeflenaeMbiM no cfcopMyne 



__h_ 
cos^cosB J 

r^e R paAnyc Kpyroeoro ceKTopa; 
h Bbiccra nMHevmoro rocfcpa; 

7 - yron HaicnoHa cokoboA CTeHKM 
riMHeMHoro rocfepa; 

P war 3nr3aroo6pa3Horo rocfrpa; 

8 - yron HawiOHa 6oKOBoro pe6pa 
3nr3ara30o6pa3Hbix /ihhmm, 

m ueHTpanbHbJfl yron KOToporo paBeH ymy, 
AononHaiomeMy yron npM BepuiwHe 
nnnoo6pa3Hbix ximhmm ao pa3BepHyToro yrna. 

3. Cnooo6 M3roToaneHnn 3iir3aroo6pa3Horo 
rocfepa, npn kotodom 3aroTOBKy noAatoT b 
pa6oMy»o 30Hy, 3awMMaK>T b <t>MKCnpyK>meM y3ne 
m c^xDpMyjoT b ct»pMyK)iAeM y3/ie, 

OT/lMMaiOU^M^Cn TeM, MTO B K3M6CTB8 MCXOAHOfl 

3aroTOBKM ncnonb3yiOT roqbpkipoBaHHbifl 
waTepnan, cfeopMwpoBaHwe 3nr3aroo6pa3Horo 
roc£pa ocymecTB/ifliOT mbtoaom rw6fcw nyTGM 
nnocKonapannenbHoro nepeMemeHM* 
QbopMyiomero ysna oTHocuTenbHO 

4)HKCMpyK3u^ero y3na Ha oTAenbHbix ynacTKax 
hcxoahoA saroTOBKM, paBHbix no ahuhb tuary 
3nr3aroo6pa3Horo rocfcpa, ao nonyneHHH Ha 
BbicTynax h BnaAMHax mcxoahoA 3aroTOBKM 

COOTBeTCTBeHHO BnaAMH n BblCTynOB 

oT4x5pMOBaHHoro ro$pa, 3aieM 3aroTOBKy 
pa3BopaMHBa>OT Ha 180° ao pasMemeHHH 
npoTMBononoKHoro Korn^a 3aroTOBKM b pa6onefi 
soHe m c£opiviy»OT Ha BbicTynax n BnaAHHax 
HeoTcfcopMOBaHHoro ynacTKa hcxoahoA 

SarOTOBKM COOTBeTCTBeHHO BnaAUHbi M BblCTynbl, 
CMMMeTpMHHbie paHee OT<$OpMOBaHHblM, c 

o6pa30BaHneM jihhmh iianoivia no BepmnHaM 
BbicTynos m BnaAMH, npn qtom cfcopMa 
nonepeHHoro ceneHUfl OTcfeopMOBaHHbix 
ynacTKOB 3ur3aroo6pa3Horo rocfepa MAeHTMMHa 
(fcopiue nonepenHoro ceneHMfl 3nr3aroo6pa3Horo 

ro0pa MCXOAHOM 3arOTOBKM. 

4. Cnoco6 no n.3, oTnwHaK>innficfl TeM, hto 
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TpaeKTopwfl nnocKonaparinexibHoro 
nepeMemeHMR qbopMyiomero yana 
oTHOcviTenbHo cfcuKcupytomero ysna pa3Meu;eHa 
BHyrpH KpyroBoro ceKTOpa c paAnycoM R, 
onpeAenneMbiM no $opMyne 



. 5 

tab R paAnyc KpyroBoro ceiaopa; 
h Bbiccra nnHewHoro ro4>pa; 
Y - yron HawioHa 6okobo& CTeHKM 
nMHewHoro rocfcpa; 

P mar 3Mr3aroo6pa3Horo rcxfrpa; 
6 - yron HawioHa 6oKOBoro pe6pa 
3nr3aroo6pa3Hbix nMHMft, 

m ueHTpanbHbif^ yron KOToporo paBeH yrny, 
AononH«K)ineMy yron npH Bepiunne 
nnnoo6pa3Hbix nMHMM ao pa3BepHyToro yrna. 

5. ycTpof^CTBO An* M3rOTOBneHM« 
3nr3aroo6pa3Horo roqbpa, coAepwamee 
pa3*beMHbte 0MKCnpyK>mnM h 4>opMyK>mnM ysnbi, 
uMeioiMkie COOTBeTCTBeHHO cfcwKCHpyHDmne m 
c^opMyHDii^Me aneivieHTbi c qbMKCMpyioinHMH n 

4x)pMyK)lHMMM DaOOHHMM D O Be px H OCT M M B 

BHAe roq*)pa, pacnonoxeHHbie no o5e ctopohw 
ot paooMefl 30HW, OTnunaioineecfl TeM, hto 
qbnKcnpyKDinne m cfcopMyiOLHwe paconne 
noBepXHOCTM cMeiueHbi Apyr oTHocnTenbHo 
Apyra b nnocKocTn, napannenbHO^ nnocKoc™ 
pa3"beMa qbuKcupyiOLmix aneMeHTOB, 
qbopMyiomvie paoonne nosepXHOCTki 
4)MKCnpy»oinnx m qbopMyiomMX oneMeHTOB 
BbinonHeHbi noA yrnoM k nnocKOCTn mx pa3-beMa, 
paBHOM yrny npn sepaiuHe nnnoo6pa3Hbix 
nnHuft 3nr3aroo6pa3Horo roqbpa, npvineM 
q*jnKcnpyiOL4kie m qbopMyK)LHne aneivieHTbi 

yCTaHOBneHbl C B03MO)KHOCTblO B3anMHoro 

B03BpaTHo-nocTynaTenbHoro nepeMemeHun b 
nnocKocTn, nepneHAHKynnpHoft nnocxocTM mx 
pa3"beMa, a qbopMyK>innft yaen ycTaHoaneH c 
B03M0)KH0CTbK) nnocKonapannenbHoro 
nepeMemeHMH OTHocMTenbHO qbHKCMpyioinero 
yana b nnocKOCTH, nepneHAMKynnpHo« 
nnocKOCTn era pa3"beMa b HanpaaneHMn noAann 

SarOTOBKM. 
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